Changes in pancreatic islets in aging Wistar and Zucker rats: a histochemical and ultrastructural morphometric study.
Morphometrical and cytochemical techniques have been applied to characterize the islets of Langerhans tissue in lean and obese Zucker fa/fa and Wistar rats. The changes in cytologic composition correlated with levels of serum glucose and lipids in obese rats and progressed significantly with increasing body weight. Histochemical and enzyme abnormalities observed in Zucker fa/fa and Wistar rats reflect the degenerative and reactive processes in the pancreas: a decrease in Krebs cycle and pentose pathway and increased lysosomal acid phosphatase reflect the degeneration of the islets. Changes consisted of pronounced insulin cell hyperplasia and disruption of islet architecture. The raised functional activity in the islet B-cells of the Zucker fa/fa and Wistar rats was reflected in enlargement and fragmentation of the Golgi apparatus. An increased proportion of light granules is associated with increased insulin secretion, which reinforces the idea that light granules are responsible for immediate insulin secretion, whereas the dark granules represent the insulin stored in the cell for a longer period The islets of Langerhans of the Zucker fa/fa and Wistar rats show marked differences in morphological, histochemical and morphometrical characteristics when compared with littermates. There is a marked difference in insulin secretion between the obese Zucker fa/fa and Wistar rats and its non-obese littermate. These differences may be related to the development with obesity of aging and genetically-conditioned animals.